—t

& www.kjdb.org R 53R 2014,32(32)

PR FEFB I DN A357 5 4 ) Pk fig
51O AL 2L )5 )

SR, DR, KB, A7, EOE

1. PEMET TIERNE TR RE, LT 100095
2. b E T RFMHFFE, LT® 100081

E XA OM.DSC.SEM5TEM, & & NEMEEENIR IR E N B EST ASS7SREE N F HAESHMALNTM, ERE
B HEFNEBEEHR 3 sSERKEA9 s,AS7HEAESELTOALEENNAEE .. EREESEMESFIH 351 MPa.275
MPa 5 12.4%&{K = 320 MPa.254 MPa 56.5%, A& M RMMAEEEE TH, BElREET A SN BHREAHE LFHE
TrRAOZTAESE, MESHRSIHEZTHAKNITRI A ZRETAHEBCRSER, FHKEH10~25 um, FHEEH
5~10 um, ¥ N B EEE 35 s /5, M4 54 & SiEMMmILAKNSIRE R BRESR A E, R ORRUNEHR A
*,MEE IR RETH, BEE NGB EEN, ORENEHNEMZED, iF R R AL EREEM; Mg 5 SitEES
AEFRIMARCN - TS =HRBALH,AITEZHH T RN IR RRA T4 ; A TEOE T H A Mg.Si 2 HEK
EAH02~1 um,EEH0.02~0.08 um, BFEE 7 N EER R E I E K, Mg.Si SR ILHERIT HE K ER D, KR RET T, &4
MRAEE S B8R Z MR,

XEIA A3L7HEESE;FNEBEE; 1EEE RHER

hESHESE TG166.3 XEEED A doi 10.3981/j.issn.1000-7857.2014.32.003

Influence of Quenching Transfer Time on the Mechanical Properties
and Microstructure of A357 Aluminum Alloys

FAN Zhenzhong', ZHENG Weidong', ZHANG Xianfeng', LI Hong’, WANG Shaohua'

1. Beijing Institute of Aeronautical Materials, China Aviation Industry Corporation, Beijing 100095, China
2. Schol of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China

Abstract In the present work, the effects of quenching transfer time on the mechanical properties and microstructure of A357
aluminum alloys are investigated by using optical microscopy (OM), scanning electron microscope (SEM), differential scanning
calorimetry (DSC), transmission electron microscopy (TEM), as well as tensile mechanical properties testing methods. The results show
that with the increase of quenching transfer time from 3 s to 49 s, the tensile strength, yield strength and elongation of A357
aluminum alloys are reduced from 351 MPa, 275 MPa, and 12.4% to 320 MPa, 254 MPa, and 6.5% , respectively after T6 heat
treatment, together with a continuous declining of tensile strength, tiny variation of yield strength and a continuous variation of
elongation. The average length and width size of silicon particles are 10 ~25 pwm and 5~ 10 pm, respectively, and the morphologies
of neonatal and eutectic silicon particles evolve from needle and lamellar structures to spheroidal and rod structures after the T6 heat
treatment process. Silicon particles are shown as needle and lamellar mostly when the quenching transfer time exceeds 35 s. The
tensile fracture morphology is observed as dimple and intergranular fracture, and the intergranular fracture is increased with the
prolonged quenching transfer time. Magnesium and silicon elements are distributed nearby the grain boundaries and the binary and

ternary eutectic structures, whereas the aluminium elements are concentrated in the grain and grain boundaries. The length and width
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size of Mg.Si phase are 0.2~1 pm and 0.02~0.08 pm, respectively, the precipitation amount and size ratio of Mg,Si phase are
declined, together with the decreases of strength and ductility of A357 aluminum alloy with the prolonged quenching transfer time.

Keywords A357 aluminum alloys; quenching transfer time; mechanical properties; microstructure
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Fig. 2 Mechanical properties test results under different
quenching transfer times
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Fig. 3 The DSC test results of A357 aluminum alloy
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Fig. 4 Optical microscope test results of A357 aluminum alloy under different quenching transfer times
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Fig. 5 Fracture morphology observation test results of A357 aluminum alloys under different quenching transfer times

P 6 Ay L A BT 11 4 T 94 11 G 28 70 A P45 2R W 11 3R
TS AR B BT 240 3, 7 W D IR 1 O AT i B2 R
Zr, A3STERGE BAPEHL 27 T 8 AT
HEAEWT M5k B R R AR/ N R A 5 A SRE T, L
Ko(h), E6(e),(d),(e), () RE6(h)AYIHTTER 734 Il
SR Mg TC R AE AP0 T AR S, 7 A T BEENVS A d A

&

(a) BrOFIR

(d) AITES 7

(b) Mz,

(e) TITENT
E6 WOmxRSH
Fig. 6 Element analysis of fracture
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Fig. 7 Transmission electron microscopy test
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